Apr-05-04 04:38p[n Froni- 



T-106 



P. 003/011 F-B36 



In re: Litwinski 
AppLNo.: 10/035,865 
Filed; December 26. 2001 
Page_2 



Amendments to the Claims ; 

1. (currently amended) A precipitation hardened structural assembly 
a first structural member; 

a second structural member positioned adjacent to said first structural 
said first and second structural members define an interface therebetween; and 

at least one fricuon stir weld joint joining said first structural member to 
structural member at least partially along said interface, said first and second 



compnsmg: 
mei iber such that 

s lid second 
structural members 



being SQlmion heat treated at a first predetermined temperature schedule and ther precipitation 



heat treated at a second predeiermined temperature schedule, said friction stir we 



formed subsequent to the precipitation hardening of the first and second structura l members at 



the second predetermined temperature schedule, and wherein said friction stir we 
comprises eompri s ing a refined grain structure having grain ^ize of less than 



d joint 
aboiit 5 microns and 



substantially no residual strain so as to inhibit grain growth dLiring post-weld hea 



2. (original) A precipitation hardened structural assembly according 
wherein said first and second structural members comprise dissimilar materials 



3. (original) A precipitation liardened structural assembly according! to Claim 1 
where at least one of said first and second structural members is formed from materials selected 
from the group consisting of almninum, aluminum alloys, titanium* and titanium alloys. 



4. (original) An apparams for attacliment to a rotatable spindle for 
friction stir weld joint, comprising: 

a friction stir welding tool in rotatable communication with the spindle, 
welding tool defining a cavity; and 

at least one beater adapted to thennally communicate with said friction 
to thereby heat said tool, said at least one heater being at least partially received 
said friction stir welding tooL 
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d joint being 



treatments . 



to Claim 1 



f|)nninga 
skid friction stir 



str 



:n 



welding tool 
said cavity of 
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5, (original) An apparatus according to Claim 4 wherein said at least 
selected from the group consisting of a resistance heating coil, an induction 
lamp, a gas torch, and a laser. 



one heater is 
heatiAg coil, a qmitz. 



6. (original) An apparatus according to Claim 4 wherein said at leasi 
thermally communicates with said friction stir welding tool through heat transfer 
tlie group consisting of convection, conduction, irradiation and induction. 



7, (original) An apparatus according to Claim 4 further comprising i sensor in 
thermal communication with said friction stir welding tool for measuring the temterature of said 
friction stir welding tool. 



8, (original) An apparatus according to Claim 7 further comprising 
electrical communication with said sensor and in operable communication with 
heater, said controller configured to automatically modify tlic heat output of said 
heater to modify the temperature of said friction stu: welding tool. 



9. (original) An apparams for friction stir welding at least one structpral member, 
comprising: 

a machine having a rotatable spindle; 

a firiction stu: welding tool in rotatable communication with said spindle; < M 
ai least one heater adapted to tbeiraally communicate with said friction sti r welding tool 

to thereby heat said tool, said at least one beater being structured so as to be electpcally insulated 

from the at least one structural member. 



10. (original) An apparatus according to Claim 9 wherein said at leas 
selected from the group consisting of a resistance heating coil, an induction 
lamp, a gas torch, and a laser. 
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one heater 
selected from 



controller in 

at least one 
^t least one 



$ lid 



one heater is 
heatihg coil, a quartz 
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1 L (original) An apparatus according to Claim 9 wherein said frictior 
tool defines a cavity adapted to at least partially receive said at least one heater. 



12. (original) An apparatus according to Claim 9 wherein said at least 
thermally commmiicates with said friction stir welding tool through heat transfer 
the group consisting of convection, conduction, irradiation and induction. 

13, (original) An apparatus according to Claim 9 wherein said at leasi 
spaced from said friction stir welding tool. 



one heater 
selected from 



14. (original) An apparatus according to Claim 9 fuxtlier comprising 
Thermal communication with said friction stir welding tool for measuring the 
friction stir welding tooL 



tern serature < 



15. (original) An apparatus according to Claim 14 fiirthcr comprising 
electrical communication with said sensor and in operable communication with 
heater, said conuoller configured to automatically modify the heat output of said 
heater to modify the temperamre of said friction siir welding tool 



1 6. (original) A method of forming a friction stir weld Joint, comprisihg; 

mounting a friction stir welding tool to a rotatable spindle such that the fr 
welding tool rotates with the spindle; 

heating the friction stir welding tool with at least one heater to thereby 
growth in the weld joint; 

subsequent to said heating step, inserring the friction stir welding tool int< i 
structural member; and 

moving the friction stir welding tool through the at least one structural 
the friction stir weld joint. 



stir welding 



one heater is 



sensor m 

of said 



a controller in 
at least one 
It least one 



s lid 



ction sur 
inlUbii grain 

at least one 
mJmberto form 
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17. (original) A method according to Claim 16 further comprising he^ng tlie friction 
stir welding tool concurrently with said inserting step. 

18. (original) A method according to Claira 16 further comprising pre jipitation 
hardening the at least one strucuiral member at a predetermined temperature schejiule prior to 
said inserting step. 

19. (original) A method according to Claim 16 fiirther comprising solution heat 
treating the at least one structural member and friction stir weld joint at a predetermined 
temperature schedule subsequent to said moving step. 

20. (original) A method according to Claim 19 further comprising prdcipitation heat 
treating the at least one structural member and friction stir weld joint by aging at i second 
predetermined temperature schedule. 



21. (original) A method according to Claim 16 wherein said heating 
transferring heat to the friction stir welding tool through heat transfer selected 
consisting of convection, conduction, iiradiation, and induction. 



&cm 



22. (original) A method accordmg to Claim 16 wherein said heating *ep comprises 
heating the friction stir welding tool to a temperatm-e between about 600 and qbout 1000 **F, 

23, (original) A method according to Claim 1 6 further comprising measuring the 
temperature of the friction stir welding tool. 



24. (original) A method according to Claim 23 further comprising 
modifying the heat output of the at least one heater to thereby modify tl^ 
friction stir welding tool. 



temperi iture 
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the group 



automatically 
of the 
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25. (original) A niethod of manufacmring a strucniral assembly, comijrising 
forming a friction stir weld joint in at least one structural member using a 

stir welding tool to construct the structural assembly; and 

heating the friction stir weld tool prior to and during said forming step 

heater to tliereby inhibit grain growth in the weld joint. 



otating friction 



wit 1 at least one 



26. (original) A metliod according to Claim 25 farther comprising ref eating said 
forming and heating steps to thereby join at least one additional structural membc r to the 
structural assembly. 

27. (original) A metliod according to Claim 25 fojrtlier comprising precipitation 
hardening the at least one structural member at a predetermined temperature schejlule prior to 
said forming step. 

28. (original) A method according to Claim 25 further comprising so] ution heat 
treating the structural assembly at a predetermined temperature schedule subsequent to said 
forming step. 

29. (original) A method according to Claim 28 further comprising pre cipitation heat 
treating the structural assembly by aging at a second predetennined temperature Schedule. 

30. (original) A metliod according to Claim 25 wherein said heating i tep comprises 
transferring heat to the friction stir welding tool through heat transfer selected frqm the group 
consisting of convection, conduction, irradiation, and induction. 

3L (original) A method according to Claim 25 wherein said heating itep comprises 
heating the friction stir welding tool to a temperature between about 600 '^F and < hout 1000 ^^F. 
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